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(54) CONTROL METHOD FOR DISK ARRAY AND DISK ARRAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the power 
consumption of an auxiliary power source such as a 
battery and to suppress an increase in the size of 
the auxiliary power source by allowing a 
controller to perform control so that a non-backup 
disk is powered off when a backup disk enters a 
backup state. 

SOLUTION: When an AC power switch 21 is turned off 
or when external AC supply is stopped, the power 
supply to the controller 10 and individual disks 
is switched from an AC/DC converter 20 to a 
battery power source 30 and a backup state wherein 
data in a memory 40 are written and saved on 
backup disks 51 to 55 is entered. When all the 
disks are brought under the control of the 
controller 10, the controller 10 stops the 
electric power supply by turning off the disk 
power switches of non-backup disks 61 to 65. The 
data are backed up by writing the data in the memory 40 to the backup disks 51 to 
55. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS [Claim(s)] 

[Claim 1]A control method of a disk array which auxiliary power works and has the stage of 
performing an electric power supply instead of being an AC power when a backup disk and non 
backup disks characterized by comprising the following exist and an electric power supply of an 
AC power stops. 

A stage provided with a switch which carries out injection cutting of the power supply of each 
disk of said from a controller which controls said backup disk and said non backup disks. 
A stage where said controller disconnects a power supply of said non backup disks when a 
backup disk shifted to a backup state. 

[Claim 2]In a disk array device provided with a means for auxiliary power to work, and to 
perform an electric power supply instead of being an AC power if a backup disk and non backup 
disks exist and an electric power supply of an AC power stops, When it has a switch which 
carries out injection cutting of the power supply of each disk of said from a controller which 
controls said backup disk and said non backup disks and a backup disk shifted to a backup state, 
A disk array device controlling so that said controller disconnects a power supply of said non 
backup disks. 

[Claim 3]A control method of the disk array according to claim 1 that said backup disks are two 
or more backup disks which have redundancy at least according to the number of install stands of 
said non backup disks. 

[Claim 4]The disk array device according to claim 2 which are two or more backup disks in 
which said backup disk has redundancy at least according to the number of install stands of said 
non backup disks. 

[Claim 5]A control method of the disk array according to claim 1 which is the shift to the state 
where waiting and all the non backup disks can control that access is completed if said non 
backup disks are accessing in shift to a backup state of said backup disk. 

[Claim 6]The disk array device according to claim 2 which is the shift to the state where waiting 
and all the non backup disks can control that access is completed if said non backup disks are 
accessing in shift to a backup state of said backup disk. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to backup control about a disk array 

device. 

[0002] 

[Description of the Prior AifJThe conventional disk array device is provided with disk cache 
memory. 

Right data are accumulated in this cache memory. 

A battery power supply will be switched on automatically, electric power will be supplied to the 
whole fixed time disk array device, and a disk array device will work by a backup state, if an AC 
power is disconnected. He is trying for a disk array device to write the right data of disk cache 
memory in the predetermined backup area of a disk temporarily. 

[0003]A disk array device [ like drawing 4 ] whose high advancement in information technology 
in recent years is is asked for improvement in the speed and mass storage capacity-ization. The 
memory 40 as a disk cache increases with improvement in the speed of a disk array device, and 
the number of disks and disk storage capacity of a disk array device are increasing with the 
formation of mass storage capacity. As a result, higher backup capacity is demanded also from 
the battery power supply 30 at the time of backup. 
[0004] 

[Problem(s) to be Solved by the Invention] As a result of improvement in the speed of a disk 
array device, and the formation of mass storage capacity, the data of the memory 40 large-scale- 
ized, the data treated at the time of backup increased in number, time to back up data also needed 
many, and auxiliary power capacity, such as a bigger cell, has been needed. The power 
consumption of a disk becomes large, more nearly prolonged backup capacity is needed to the 
battery power supply 30, and enlargement of the battery power supply 30 is needed as the 
capacity and the number of the disks 51-55, 61-65 which are shown in drawing 4 increase. 
[0005] 

[Objects of the Invention] An object of this invention is to provide the disk array device which 
controls enlargement of auxiliary power, and its control method by cutting down the power 
consumption of auxiliary power, such as a cell. 
[0006] 

[Means for Solving the Problem]A disk array device of this invention has a backup disk and non 
backup disks, In a disk array device provided with a means for auxiliary power, such as a cell, to 
start operation and to perform an electric power supply instead of an AC power when an electric 
power supply of an AC power stops, A controller which controls a backup disk and non backup 
disks is provided with a disk electric power switch which carries out injection cutting of the 
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power supply of each backup disk and non backup disks, When a backup disk shifted to a backup 
state, it controls so that a controller disconnects a power supply of non backup disks. 
[0007]When a disk array device of this invention and an electric power supply of an AC power 
stop, it backs up by writing data of cache memory in a backup disk. Since electric power 
supplied to the whole disk array in that case becomes small by stopping an electric power supply 
of non backup disks, power consumption of auxiliary power can be pressed down small. As a 
result, auxiliary power is miniaturized. Since a long hour of use of auxiliary power can be taken 
at the time of backup, the reliability of shunting to a backup disk of data inputted into cache 
memory improves. 
[0008] 

[Embodiment of the InventionJNext, an embodiment of the invention is described in detail with 
reference to drawings. 

[0009]The block diagram in which drawing 1 shows the composition of the disk array device of 

this invention, and drawing 2 are the flow chart figures showing the step of operation of this 

invention. The disk array device of this invention comprises: 

The controller 10 which controls a disk. 

The backup disks 51-55 connected to the controller 10. 

Non backup disks 61-65. 

AC / DC converter 20 which supplies a power supply to the controller 1 0, the battery power 
supply 30, the DC power supply switch 3 1 which connects the battery power supply 30 to the 
controller 10, and AC / DC converter 20 and the AC power switch 21 that supplies the electric 
power of an AC power to the battery power supply 30. 
The controller 10 has the memory 40 as cache memory. 

[0010]Each backup disks 51-55 connected to the controller 10 and the non backup disks 61-65 
have the disk electric power switches 512-552 which connect each disk with the controller 10, 
and the disk electric power switches 612-652. 

[001 lJNext, operation of this device is explained using drawing 1. By turning off the AC power 
switch 21 currently supplied to AC / DC converter 20, and the battery power supply 30 from the 
AC power, Or when an external AC power stops, the electric power supply to the controller 10 
and each disk will change from AC / DC converter 20 to the battery power supply 30, and will be 
in the backup state of the data which writes the data of cache memory in a backup disk, and 
shunts. 

[00 12]It judges that it is in the state where all the disks can control from the controller 10. It will 
wait to complete access, if a disk is accessing. If it will be in the state where all the disks are 
controllable, the controller 10 will stop an electric power supply by disconnecting the disk 
electric power switches 612-652 of the non backup disks 61-65. Backup is performed by writing 
the data of the memory 40 in the backup disks 51-55. 

[0013]If backup is completed normally, discharge of the battery power supply 30 will stop by 
cutting a DC power supply switch from the controller 10. If discharge stops, electric power will 
no longer be supplied to the controller 10 and the backup disks 51-55, and this device will stop. 
[0014] 

[Example]Next, the 1st example of this invention is described with reference to drawing 1. The 
controller 10 by which the disk array device of this example controls a disk array, The backup 
disks 51-55 connected to the controller 10, The non backup disks 61-65 similarly connected to 
the controller 10, It comprises AC / DC converter 20 which supplies a power supply to the 
controller 10, the battery power supply 30, the DC power supply switch 31 which connects the 
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battery power supply 30 to the controller 10, and the AC power switch 21 which supplies the 
electric power of an AC power to AC / DC converter 20, and the battery power supply 30. The 
backup disks 51-55 and the non backup disks 6 1 -65, It has the disks 511-551 connected to the 
controller 10, the disks 61 1-651, the disk electric power switches 512-552 which have connected 
each disk with the controller 10, and the disk electric power switches 612-652. The controller 10 
has the cache memory 40. 

[0015]Next, operation of the 1st example is explained by making it connected with drawing 1 
with reference to the flow chart of drawing 2. 

[0016]The operation step SI by turning off the AC power switch 21 which supplied electric 
power to AC / DC converter 20, and the battery power supply 30 from the AC power, The 
controller 10 and the disks 51-55, and the electric power supply of 61-65 will change from AC / 
DC converter 20 to the battery power supply 30, and will be in the backup state of the data which 
writes the data of the cache memory 40 in the backup disks 51-55, and shunts. 
[0017]As for the operation step S2, the controller 10 tends to control all the disks. 
[0018]It is judged whether all the disks can control the operation step S3 by the controller 10. 
It will wait to complete access, if a disk is accessed. 

[0019]If access of a disk is completed, operation step S4 will take out an OFF signal from the 
controller 10 to the disk electric power switches 612-652, and will stop the electric power supply 
to the non backup disks 61-65. 

[0020]As for the operation step S5, execution of backup writes the data of the cache memory 40 
in the predetermined field of the backup disks 51-55. 

[0021]It winds and the operation step S6 is ****(ed) until backup is completed normally, and it 
judges normal termination. 

[0022]If it judges with normal termination, the operation step S7 will stop discharge of the 
battery power supply 30, when the controller 10 turns off the DC power supply switch 31. If 
discharge stops, the electric power supply of the backup disks 51-55 will not be carried out to the 
controller 10, and a device will stop. 

[0023]Next, the 2nd example of this invention is described with reference to drawing 3. The 
controller 10 which the disk array device of this example controls a disk array, and has the 
memory 40 in an inside and to carry out, The backup disks 51-55 connected to the controller 15 
which has the memory 45 in an inside, and the controller 10 and the controller 15, The non 
backup disks 61-85 similarly connected to the controller 10 and the controller 15, AC / DC 
converter 20 which supplies a power supply to the controller 10 and the controller 15, It 
comprises the battery power supply 30, the DC power supply switch 3 1 which connects the 
battery power supply 30 to the controller 10, and the AC power switch 21 which supplies the 
electric power of an AC power to AC / DC converter 20, and the battery power supply 30. The 
backup disks 51-55 and the non backup disks 61-85, It has the disks 51 1-551 connected to the 
controller 10, the disks 61 1-85 1, the disk electric power switches 512-552 which have connected 
each disk with the controller 10 and the controller 15, and the disk electric power switches 612- 
852. 

[0024]The controllers 10 and 15 have a system configuration which it is possible to take a 
synchronization and can be accessed to all the disks. The field in which the memories 40 and 45 
have the same data when the controllers 10 and 15 take a synchronization exists, and this field is 
treated as backup data at the time of backup. In order that the controllers 10 and 15 may take a 
synchronization, the controller 15 mainly sub** and the controller 10 operates. 
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[0025]Next, operation of the 2nd example is explained by making it connected with drawing 3 
with reference to the flow chart of drawing 2. 

[0026]By turning off the main switch 21 currently supplied to AC / DC converter 20, and the 
battery power supply 30 from AC100V by the operation step SI, The current supply to the 
controllers 10 and 15 and the disks 51-85 will change from AC / DC converter 20 to discharge 
starting of the battery power supply 30, and will be in the backup state of the data which writes 
the data of the cache memory 40 in the backup disks 51-55, and shunts. 

[0027]The controller 10 which is a main controller tends to control all the disks by the operation 
step S2. The sub controller 15 will not control all the disks. It waits to end, if it has judged 
whether all the disks can control by the operation step S3 for the controller 10 and a disk is 
accessed. 

[0028] An OFF signal is taken out with operation step S4 from the controller 10 to the disk 
electric power switches 612-852, and the current supply to the non backup disks 61-85 is 
suspended. 

[0029]The backup execution by the operation step S5 writes in the data of the memory 40 using 
the backup disks 51-55. 

[0030]If backup is completed normally, when the controller 10 turns off the battery power 

supply switch 31, discharge of the battery power supply 30 will be stopped. 

[0031]If discharge stops, the power supply to the main controller 10, the sub controller 15, and 

the backup disks 51-55 will no longer be supplied, and a device will stop it. 

[0032] 

[Effect of the Invention] According to this invention, the miniaturization of auxiliary power is 
attained because the electric power which auxiliary power, such as a cell, supplies to the whole 
device in a disk array device ends few. The effect shows up notably in a disk array device 
especially with much number of non backup disks. It becomes possible to use auxiliary power 
for a long time at the time of backup of data, shunting to the backup disk of the data inputted into 
cache memory is ensured, and the reliability of the data which exists in a memory improves. 

[Translation done.] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS [Brief Description of the Drawings] 

[Drawing l]It is a block diagram showing the composition of an embodiment of the invention 
and the 1 st example. 

[Drawing 2]It is a flow chart figure showing the step of operation of this invention. 

[Drawing 3]It is a block diagram showing the composition of the 2nd example of this invention. 

[Drawing 4]It is a block diagram showing the composition of the conventional disk array device. 
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[Description of Notations] 
10 and 15 Controller 

20 AC/DC converter 

21 AC power switch 

30 Battery power supply 

3 1 DC power supply switch 

40 and 45 A memory, cache memory 
51-55 Backup disk 
61-85 non backup disks 

511- 851 Disk 

512- 852 Disk electric power switch 
[Translation done.] 



(l9)0*B#ffJr (JP) 



& M 4# St & # <A> 



#W¥H -327811 

(43)^10 ^11^(1999)11^300 



(5D into. 6 mmn f i 

G 0 6 F 3/06 5 4 0 G 0 6 F 3/06 5 4 0 

304 304Z 

1/26 1/00 3 3 5 C 





ftmWO- 127724 


(7DHHA 


000180379 








E3H0*««V7 H^xm^tt 


(22)ffilB0 


¥^10¥(1998) 5^110 




SS»»uUrt*aj4TS760#M 






(72) aw* 


S3 AS 








*SKftLU**fiBri-10-6 EH0* 














(74)ftSA 





(54) imozm ?4W7v^mm*mm?jw7v<$m. 



(57) [B&j] 

1"r>^^*U O-r-^ <D^y i?7y 7*B$(c <£ 0 fiv 
■y 7 7 -y 7fl#IH)!ftB£ tftt), £ <3 £ < 

«jB«fc*f U J; D gli#H©^-y 7 7-y 
t L T ^ § o ffili]«rfX J: S A' <y 7 7 -y 7°B# fc 7 
7 y 7°7V X 7 <D«f 08&£#ihS-8-S C t T\ fti Bft« 
*fr 6f-f X?7 H , gfiC«ISt31^*"J>4 < 
tr«fc 5 fc & * . #^ y f 7 <y 7 rV X 2 ©«gflt*&;£# 

© ffittSrlT W 7 7 -y 7#fr*. S «t 5 fcS 

5o 




Itmm 1 ] ^ v 7 7 y 7°7V X 7 b iP ty 7 7 y 7° 
7* ^ X 2 u AC WgOW^ttJ&^ih-r s t , 
«» U A C «g©ttto <3 K«*fltt&*ff 3 

I93B/ * v 7 7 -y TrV X 7 t fflffirt >y 7 7 <y TrV X 

^*35lJfP^Sn>'bD-9*^fi^©f!jIBT ; VX7C>« 

A -y 7 7 y 7rV X 7 ft Wy 7 7 -y TtfBfcBfT Lfc c 
t D , fufB n y h a - 7 iuK^ 7 xV 

[If 2 ] / S -y 7 7 -y 7°rV X 7 i: W 7 7 >y 7° 
ffll&WBff «» U A C £iB©ttfa D icMM^Zir 5 

mmmTLtc'T-i x77 n-gii^^r^ 

Mte^ 'y 7 7 >y 7 °7V X 7 i: fufS^^ -y 7 7 -y 7°7V X 
7 SrfWfflf £ n > h n - ^ ft* h M 7 ©fuIBTV X 7 OS 
**»AWWr *^ -y U 
M- y 7 7 -y 7 'r w X 7 *V W 7 7 y :/*agHc j&fr Lfcc 
fc «fc D , fflE n y y a -=y tfmffi^ >y 7 7 -y 7°r f 

CW** 3] tufB/W77'y7rVx7A\ 
BufB^/^y 7 7 >y /r-f X 7 ©I8«#«e JS U, '>& < 
£ fe ftfttt£&o«© ; Vy 7 7 -y 7 rV X 7 T § II 

1 £fE«©7VX77 WOSfltt&ffi. 
G»#E4] MfB^.y77-y7f : Vx7*% 

fufB#/ < y 7 7 -y 7 TV X 7 ©12S&i«;: *S C , '>£ < 
t fc ft^**S"3*R©/* y 7 7 >y 7"r f X 7 T?» § M 

2 KSH*©tV X7 7 WSH„ 

QR&fl 5 ] MfB^-y 7 7 -y 77V X7©; W 77 -y 

MfB^ W 7 7 >y 7° TV X 7 ^7 7 * X * T*S ft tf\ 7 
7 -tr X A Wf § ©*f$ -6 , S -y 7 7 -y 7°7V X 7 

Oft&B 6 ] tut 3/ W 7 7 y TrV X 7 © A -y 7 7 -y 

mmm^y 7 7 >y 77V x 7 #r 7 -t x ye&tui, 7 

7-trXAWtS©£:f#*K ^W77'y7rVX7 
Jb^Jffl-pfrSTOS'NO^fTT-SSII*^ 2 fcf3ic©7V 
X77WSS„ 

[%BJ§©M*I^H^] 

[0 0 0 1] 

tlU #t/^y77-y7°f)iiJtPic|5-r«o 
[0 0 0 2] 

[^*©Rffi «©f ; VX77b7^ga, xVX7 



lctt7-/hr-**qKISnTV^*. rVX77WS 
St±, AC«E*^»f3ftSi:, «?timM^gSl«K© 
A*ft, -^^rVx77Wgg^mcS^miS 
*ft> ^-y^Ty^ttJI-eSaKrrSo rVX77WS 

7 fcr-r X 7 ©mso^y 7 7 -y 1 3&«r J: 5 

[0003] ^©ffiS'lt«fba, i4oi5ftf-cx 

77^SSt, ft)ift:tASB'l§«{t:^*46?»ftT^ 
10 Sfe, fVXi-7W8ioiHOcffi\ xVx 

Siittffv^ X 7 7 WSBof^ x 7iS{Rtf r-r 
X7^«^±gALTV^o COUe*, A-y77-y7°Bf© 
«rfi*}f 3 0 C*f L T fe cfc 5 IftV Wy 7 7 v 7°ffi^ *^ 

[0 0 0 4] 

C»W»8tbJ:5fc-rsaS] xVX77b-TS«© 
«j|giti:AtB'lt§Sft©^, ^*'J 4 0©x-7^A 
. S»fbL. /^y77>y7°^^5f s -7^±l^., 7-7 
20 ©/vy77-y7°^T9fi#P E gfe^<^^i:L, J;0At 

4{c^fr-fX7 5 1-5 5, 6 1 ~6 5©g*t^i( 

?ftWB3 OfcWU cfcD-aB#P^©;Vy77-y7°fg7JA^ 

[0 0 0 5] 

30 7b7SBt^©iiijtP73ffi^iii 1 ±'rsut^@wt-r 

[0 0 0 6] 

mm^mm^rziboms.'i *f§fw©7-<x77UY 

/Vy77-y7 0 7Vx7t, Hf^-y77>y7°7V 

^©««J««^»ft%Hji& U A C «BOf^to D icftti 
^*&^Ta¥^1lA/crV X77 ^SSKfe^T, 
/ ^y 7 7 -y 7°7V X 7 1 y 7 7 -y 7°7V X 7 ^«IJ» 
f § 3 > h u~v Km* O/Vy 7 7 -y X 7 
40 -y 7 7 -y 7°7V X 7 OSig*J2A«I8ff "T S 7V X 7 «jg 
X-f -y x^rjlx, >y 7 7 -y 7°7V X 7 ftVVy 7 7 -y 7 s 
«ttK»tTbfcJ:i:KJ:D, 3> hn-5«9^y 77 
■y 7 p xVX7©a?|i^Bfrs J: 5 KSUfflJ-TS 

[0 0 0 7]*^B<Of^X^7WSfll A Cm 

7 *rt v 7 7 -y 7°7-T X 7 K*^JA*s ^ v 7 7 >y 7°^ 

^<. y 7 7 'y 7°7V X 7 OtAW&SMt S d k C «t 

so tj /Jn$ < ^§©T\ mmnmnrmnji*, /J^s < s 



0) 



mm¥ ii-3278ii 



«o Sfc, /WX7-y7°BffcffiSMM©^jiBfP^g< 
l ^5 r- # <DA -y ? 7 >y 7 W X d7 ^©^Jgdffi^tttt 
[0 0 0 8] 

[0009] mi «#sw<dt -r x 9 r w gg©#tjs 

Sr^f 7n «y 7Ek El 2 [i*f|<DiffOXf-? 7°*^ 
Stt, T-fX^fcSyffllf 5nv hn-7 l o n>b 

D-7i ocii?nti^A7^77yfVx^5 i 

~5 5£, ^>^77^Xf6 1-6 5 t> 3V 
hP-7l 0 KiKtWl. A C/D C 2 
0t, «}<M?g3 0i: s 3>hn— 5 1 0£«ffe«?S3 
O^MI^SD 0*^X7^3 1 AC/DCny 

/^zo 3 oeac mmmti^mt^ 

1 Oti^-fyS^^fJ tLT^t U 4 0£^f 

[0 0 10] Sfe, 3>hn-7 1 ocasgsnT^s 
f|^©A , -y77'y77 : VX^ 5 1~5 5£, 2MW^7 
7 7*7^X7 6 1-6 5 fi, n> hn-^ l o tfB^co 
rVX^*@^-r§7 : VXi'»MX'i'-y9 L 5 12-5 5 
2t> rVX^«?lX^-y^6 1 2-6 5 2*#LTV 

[0 0 11] jfcfc, *»«©»fffc-3i,^TH 1 *JH^T 
AC»5AC/DC3V/^2 O&tf 
*rti3«?l3 Ofc^LTl^cACB^X^-yf^ 1 £9J 
£ C <b 1 J; t) , £ § V Hmm A C Si^Wlhf 3 C t (c 

^AC/DCny/W20*^ «ri!l«fl 3 0 ictyf) 
gfr ?K *V>y iszl ©-r-£5v^y ? 7 >y TrV 
X i"\»*3i*l*»r « r-* ©/ ^y 77 -y TtfgfcsS: 

So 

[0012] ^fVx^tfnyFn-71 ofrSSJUrc? 

tf7**X*7Sft»f7**X^7?-3©*?tOo £ 
rVx^tfWT't^ttltahll 3>hD-7l 0 
«^W77>y7°rVx7 6 1-6 5 0f-fX^lgX 
7-yf-6 1 2-6 5 2 fc^Sf-rs 
ffitfSo /Vy77>y7°«M>y77-y77VX7 5 1- 
5 5K^*U 4 0Or-^^»#jAtfCfctj;!3t : ft)tl 

[0013] Ay^ryy'^jEmmrtmi, ^y\- 

n— 5 1 0^P.DCmMX-r-yf-^»T-rSiittJ;D 
P-5 1 0i:/W77<y7°-rVX^5 l~5 5fcMt2jtf 



[0 0 14] 

mnmi *K*awo» 1 ©sawwc-^TH i 

HBLTiWrs. *»Or^X^7WgItt, 7' 
^X^7W^»t5nvhn-7 l 0 nyfa 
-7 1 0t^^tlT^«/Vy^7-y7r ; VX^5 1- 
55t, HlX, 3>hn-7 1 OKSfiESftTi^S^ 
A>y ^7-y7°7 : VX^ 6 1-6 5 3VFD-710 
tti^iStS A C/D C nyM-^ 2 0 t. WMM 

DCiigXY-yf 3 1 AC/DC3>/^2 0S 

«?a«ig 3 otAc «so»^*«*&-r « a c mix 

7*7^2 l fr&fftSStiT^ft. A-y^777"fVx^ 
5 1-5 5RU'#/^y^7-y7r : VX^6 1-6 5 14, 
nyfa-7 1 0£&^£ftTV>3fV X?5 1 1-5 
5 1 fVX^6 1 l~65 1t nvhn-71 0 
fciI^©7VX7£Mf!LTV^7VX;7m?fiX7>yf- 
5 1 2-5 5 2 fc, 7VX7«ifX7-y^6 1 2-6 5 

'J 4 0^tLTM« 

[0 0 15] MIC m 1 ©Hffli?iJ€>Klf / PtO^Tg|2 0 
7Q-f + -b^#ilT 1 El 1 tMil^^TiSiH^f 

■5o 

[0 0 1 6] ftfFXf'y 7°S Hi, ACtfg*^AC/ 
D Cay/i-^ 2 O&tfUJtMif 3 0 fcWj*«tt&LT 
v^AC«iSX^7f2imi:i:KiJ;D, nvM? 
-7lOM7VX751-55t, 61-65^01 
AC/DCny^2 0)!i^IW3 0lc 
^Hfc^, +t-r>a^'J4 0Or-^y^7 
7 7*7^X^5 1-5 5^##&&1#>8-r5-r-£©A 
>y^7-y7°«ffii:*§o 

[0 0 17] i&ffX-r>y7°S ^7-fX^nyh 
a-r> 1 OtffMf LJ;5 £T5„ 

[0 0 18] ijftX7-y7S 3 ti, tr^X^i^y h 
a— 7 1 0 K J; ^ TWUT't S^g*^fljf L T t) , 

[0 0 19]iffXfy7 t S4tt, 7VXX©77-trX 

SMX7'yf-6 1 2-6 5 2 (C^fl^ffiLT, ^ 
>y * 7 -y 77V X 7 6 l - 6 5 '\<0S*ffi»6*#±t 

So 

[0 0 2 0] ffiKtX7-y7°S /Vy 77-y 7°©HfT 
«A>y77>y7°7VX7 5 1-5 5 Op/t£OpI^ + -v 
•yi/a^^&y 4 0<Dr-££##]&t?„ 

[0 0 2 1] lffX777 , S6(i, A-y^7-y7°^I£1t 

tc^7-rssT«DM^L, mnmrzmfetZo 

[0 0 2 2] S)ftXT'y7°S 7J±, IEt^7tfJ^ftl 
«\ 3>hn-9 1 0A^DC«gX^«y^3 1W^ 

Mnyhn-7 1 0W7^777"7VX^5 1-5 
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[0 0 2 3] *«W0S2 0S«W!IK-3^T, El 

3*#fl9LTUiW*fT3o **»J©7VX77L-fil 
■fct, 7VXX7UV£$iJSIU rtgBfc^ty 4 0£Jf 

1 5C&M£nT^3/WX7>y7*TVX7 5 1-55 
£, HC<, a>ha— 7 1 ORtfni/Mn— 7 1 
S^2ftTV^M>yX7'y7°TVXX6 1-8 5 
n>hn-7 1 OSlfnyhn-7 1 5K%W&&Sfct 10 
SAC/DC3y/^2 0t WMt?3 0t, n> 

73 It, AC/DC3yA-^2OMlIig3 0 

KActKfio***«*&-raAc«gx>i'-v^2 1^?> 

HUSSftTl^*. ^7^/77^X^5 1-5 5Rtf 
^Vy 77>y 77V X7 6 1-8 5tt, n>hn-7 1 
0{C^M£ftT^.57VXX5 1 1—5 5 1 fc, 7VX 
76 1 1-8 5 1 3VFP-7 1 Oto'n^hP- 
71 5 tf@^©7VX7£^LT)/^7VX7S$!X 
-f'y7 5 1 2-5 5 2 fc, X^ilX^7f6 1 2 20 
-8 5 2 j;%fLTW„ 

[0 0 2 4] ny ha-7 1 0 t, 1 5 (i|BJW*IS2i c 
t^tgT^7-VX^K^tLT7^-feX7-t§->Xf-A 
litjt^Ti/^, ^*U 4 0, 4 5ttn>hn 

-710, 1 5*WW*8tecfc£.fc0ra-©7*-**- 
*fs>flWW#ft U C <0««AVVy 7 7 >y 7°B#fc^>v 7 
7-y7°-r-^tLTKt>n«„ n^hn-71 Ofc, 1 

hn-7l 5*Wi:LT»fW*. 

[0 0 2 5] ®2O*ii«!l©«|^fCOV^T0 2O 30 

[0 0 2 6] Sj{fX7'y7S 1TAC10 0V*^AC 
/DCny;^2 0&lMMimif!3 OfcMLT^ft 
^-f>X'f>y^2 lS^SCfctCfctK n>hn-7l 
0, 1 5$.li : 7VX7 5 1-8 5-NO«jgi4^A C/ 

Dcny^-^2 o^e.iirfimii3 o^KSP^tgjti 

^^-y^i^fJ 4 0©7-#SvW?777° 
7VX7 5 1-5 5^m^)h3}Wm%'r~Znny 5 
TyfVimt%Z,o 40 
[0 0 2 7] fijfFX7-y7°S 2Tif^X^4±3yh 

D-7^53>hD-7 1 0^'f|5lJ@Pbi;7i;f5o S 

fc, giJnybu-7 1 5«^7VX7©»P£:L;&</S: 
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7YX7BiflX-Y-y7 6 1 2-8 5 2t*7i^tiiL 
T> «y 7 7 -y 77V X X 6 1 - 8 5 ^©WE^te* 

[0 0 2 9] ifrftX77 7°S 5 7©/W77-y7°mTtt 
77-y77VX7 5 1-5 S^fflV^T^t'J 4 00 

7- 

[0 0 3 0] ^•yt>7v7°tfrf.mmT-tft! l £, nvh 
0-7 1 o^*ite«rJix^-y73 i*«sci:fc±*)« 
»«W3 0OJWt*fl«ih*-s«. 

[0 0 3 1 ] JWt««ih*titf±3y 1 0 fciJn 

Vl-a-7 1 5i:^-y77-y77VX7 5 1-5 5^\© 

[0 0 3 2] 

[»WOS!!l*3 *«BIKJ:nt^ 7Vx77b-f?gKfc 
W *7 y 77V X 7 ©£I£©^7V X 7 7 WS 

© / < -y ^ 7 -y 7Bt icmmmtz c t mm t & r> , 

4^ + >y -> a ^ V (c AX7 2 tlT V >S 7- £ CO/ <! -y 7 7 -y 
77V X*^©f*»W»*fcfT*>tU ^ * U rtfcfrttf 

[HBi©W#4KliB] 

[0 1 ] *aw<D*«iO?15ffliMlf 1 ©§!»©«$ 

[02] *5SlO|ittOXf7^t7n-ft-h 

[0 3 ] *$m<Dm 2 ©^SS^JO^?:^-77n >y 7 El 

[0 4] fle*07*-fX^TWSaiO«Wt*^r^ny 
70T*&£ O 

1 0, 1 5 7 
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2 1 AC*«X^y7 

3 0 

3 1 DC«iC*V-y7 

4 0, 4 5 ^7->a«'J 

5 1-55 /Vy77-y 77VX7 

6 1-85 ^W^'VTtV XX 
5 11-851 7VX7 

5 1 2-8 5 2 7VX7m?JlX^-y7 
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